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(54) REFLECTION PREVENTING HARD MASK COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a hard mask 
improving the resistance of an oxygen base against 
plasma etching by depositing an organic reflection 
preventing hard mask composition containing a 
specified inorganic element on a dielectric layer. 
SOLUTION: A reflection preventing hard mask 
coating layer 14 formed of organic silicon polymer 
containing the elements of Ilia, IVb, Va, Via, Vila, 
VIII, lb, lib, lllb, IVb and/or Vb groups in a periodic 
table is applied on a dielectric layer 12. A photoresist 
coating layer 16 is applied on the reflection 
preventing hard mask layer 14. The resist layer 16 is 
exposed, developed and a resist relief image 16' is 
formed on the reflection preventing hard mask layer 
14. Then, the reflection preventing hard mask layer 14 is patterned by a plasma different 
from the plasma at the time of forming the resist relief image 16' positioned above. Then, a 
reflection preventing hard mask image 14' matching the resist relief image 16' positioned 
above is formed. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (a) Offer the integrated-circuit base which has a dielectric layer on a base.; 

(b) Deposit the enveloping layer of the organic acid-resisting hard surface mask blank constituent 
containing one or more inorganic elements chosen from Ilia, IVa, Va and Via, Vila, VIII, lb and lib, 
Illb, IVb, or Vb group of a periodic table on a dielectric layer.; 

(c) Deposit the enveloping layer of a photoresist constituent on the enveloping layer of an acid- 
resisting hard surface mask blank constituent.; 

(d) Expose and develop the enveloping layer of a photoresist constituent with the radiation by which 
pattern attachment was carried out, and form a photoresist relief image on an acid-resisting hard 
surface mask blank constituent.; 

(e) How to form the relief image of this constituent and etch [ etches an acid-resisting hard surface 
mask blank constituent, and ] into; pan the dielectric layer located on an integrated circuit or electro 
nick packaging substrate including etching the dielectric layer field which carried out (f) exposure. 
[Claim 2] An acid-resisting hard surface mask blank constituent is based on the total solids of a 
constituent, and is the carbon of about 20 mole percents, and the approach according to claim 1 of 
containing the inorganic atom of about 1 mole percent at least at least. 

[Claim 3] The approach according to claim 1 an acid-resisting hard surface mask blank constituent 
has the inorganic atom of about 5 niole percents based on the total solids of a constituent. 
[Claim 4] The approach according to claim 1 chosen from the group which the inorganic atom of an 
acid-resisting hard surface mask blank constituent becomes from Si, aluminum, and germanium. 
[Claim 5] The approach according to claim 1 which an acid-resisting hard surface mask blank 
constituent deposits by spin coating. 

[Claim 6] The approach according to claim 1 an acid-resisting hard surface mask blank constituent 
contains the component which has an aromatic series radical. 

[Claim 7] The approach according to claim 6 an aromatic series radical is a ring type aryl group. 
[Claim 8] The approach according to claim 6 of being the phenyl group permuted by the anthracenyl 
group by which the aromatic series radical was permuted by arbitration, the naphthyl group 
permuted by arbitration, or arbitration. 

[Claim 9] The approach containing the component which has the naphthyl group permuted by the 
anthracene radical or arbitration by which image formation of the photoresist constituent was carried 
out with the radiation with a wavelength of about 248nm, and the acid-resisting hard surface mask 
blank constituent was permuted by arbitration according to claim 1 . 

[Claim 10] The approach containing the component which has the phenyl group by which image 
formation of the photoresist constituent was carried out with the radiation with a wavelength of 
about 193nm, and the acid-resisting hard surface mask blank constituent was permuted by arbitration 
according to claim 1 . 

[Claim 11] The approach according to claim 1 by which a dielectric layer is etched with the oxygen 
content plasma. 

[Claim 12] The approach according to claim 1 by which an acid-resisting hard surface mask blank 
constituent layer is etched with the halogen plasma. 

[Claim 13] The approach according to claim 1 an acid-resisting hard surface mask blank layer is not 
about 3 time reactivity at least than a dielectric layer to oxygen plasma etching. 
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[Claim 14] The approach according to claim 1 an acid-resisting hard surface mask blank constituent 
contains a heat acid generator compound. 

[Claim 15] The approach according to claim 1 hardened thermally [ before an acid-resisting hard 
surface mask blank constituent applies a photoresist constituent layer ]. 

[Claim 16] The approach according to claim 1 by which a photo-oxide generating agent is not 
substantially activated for an acid-resisting hard surface mask blank constituent by exposure of a 
photoresist constituent layer including a photo-oxide generating agent. 

[Claim 17] The approach according to claim 1 an acid-resisting hard surface mask blank constituent 
contains the cross linking agent matter. 

[Claim 1 8] (a) Offer the base which has a dielectric layer on a base.; 

(b) Deposit at least the enveloping layer of the organic acid-resisting hard surface mask blank 
constituent which is not reactivity about 3 times rather than a dielectric layer to oxygen plasma 
etching on a dielectric layer.; 

(c) Deposit the enveloping layer of a photoresist constituent on the enveloping layer of an acid- 
resisting hard surface mask blank constituent.; 

(d) Expose and develop the enveloping layer of a photoresist constituent with the radiation by which 
pattern attachment was carried out, and form a photoresist relief image on an acid-resisting hard 
surface mask blank constituent.; 

(e) How to form the relief image of this constituent and etch [ etches an acid-resisting hard surface 
mask blank constituent, and ] into; pan the dielectric layer located on an integrated circuit or electro 
nick packaging substrate including etching the dielectric layer field which carried out (f) exposure. 
[Claim 19] The approach according to claim 18 an acid-resisting hard surface mask blank constituent 
is not about 5 time reactivity at least than a dielectric constituent layer to the oxygen plasma. 
[Claim 20] The approach according to claim 19 by which an acid-resisting hard surface mask blank 
layer is etched with the halogen plasma. 

[Claim 21 ] The base which has a dielectric layer on a base; the covered base containing the 
enveloping layer of a photoresist constituent on enveloping layer [ of the organic acid-resisting hard 
surface mask blank constituent containing one or more inorganic elements chosen from Ilia, IVa, Va 
and Via, Vila, VIII lb and lib, Illb, IVb, or Vb group of a periodic table on a dielectric layer ];, and 
the enveloping layer of an acid-resisting hard surface mask blank constituent. 
[Claim 22] The base which has a dielectric layer on a base; the covered base containing the 
enveloping layer of a photoresist constituent on enveloping layer [ of an organic acid-resisting hard 
surface mask blank constituent ]; on a dielectric layer, and an acid-resisting hard surface mask blank 
constituent enveloping layer. 

[Claim 23] The acid-resisting hard surface mask blank constituent for using it at least based on the 
total solids of a constituent with the photoresist layer containing the organic chromophore which can 
absorb the exposure radiation used for carrying out pattern formation of the carbon of about 20 mole 
percents, and the photoresist layer located in Si of about 1 mole percent, germanium or aluminum 
atom, and a top by which the overcoat was carried out. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] This invention relates to the constituent and approach for manufacture of an integrated-circuit 
system. More, the good resistance to plasma etching of the oxygen base is shown in a detail, and it is 
provided with the organic spin-on mold (spin-on type) antireflection film (antireflective coating, 
ARC) constituent which can serve as a hard surface mask blank (hard mask) in a circuit production 
process. 

[0002] In manufacture of a semiconductor device, various conductor device fields and layers which 
were isolated by the dielectric field insulated electrically generally are formed on a device base. 
These dielectric fields can be manufactured from a silicon dioxide by various techniques like oxide 
growth (oxide growth), sputtering, or other chemical depositing methods, for example. In 
manufacture of a device, it is required for a dielectric layer to make opening (opening) which enables 
the contact and the electric communication link between the fields where devices differ. 
[0003] Photolithography is used for forming such opening in a dielectric layer. The dielectric field 
which a photoresist has a pattern formed on a dielectric layer, and is exposed after exposure is 
removed by dry etching and the type target by plasma etching or the ion bombardment (ion 
bombardment). Refer to U.S. Pat. No. 5468342 and No. 5346586. However, a resist mask is also 
disassembled and the dielectric layer will be made to reduce the resolution of a ******** image with 
a pattern, while carrying out plasma etching of the lower layer dielectric matter. Such an imperfect 
image imprint may spoil the property of a semiconductor device. 

[0004] The specific mineral matter known as a hard surface mask blank is inserted between the 
dielectric and the resist layer, and the imperfection in the image imprint to the dielectric layer located 
downward from a resist layer is reduced, for example, polish recon, silicon nitride, aluminum, and 
silicification — titanium or hard surface mask blank matter like a tungsten is vapor-deposited on a 
dielectric layer by vacuum deposition like sputtering. Subsequently, image formation of the 
photoresist is covered and carried out on a hard surface mask blank. The inorganic hard surface mask 
blank field exposed after the development of a resist is removed by plasma etching to which an 
organic resist layer can be equal. The selectivity which was covered an inorganic hard surface mask 
blank layer and on it, and was comparatively excellent in etching between the resists of the eclipse 
******** base with a pattern can be attained. The selectivity of such etching must have been 
generally produced between a dielectric layer and the resist of the organic substance base. The 
profile of a hard surface mask blank is in agreement with a resist mask after such etching. The 
dielectric field exposed after hard surface mask blank etching is alternative to a dielectric next, and a 
hard surface mask blank can be removed by etching to which can be equal. Since the selectivity 
which was excellent in etching between the dielectric layer matter and a hard surface mask blank is 
accepted, the insufficiency [ the above images ] of an imprint is avoidable. Generally, refer to the 
United States patent described previously. 

[0005] Although such approach can be effective in manufacture of many integrated circuits, the 
industrial world is higher resolution, and continues and requires that the further more small structure 
should be produced. There are other troubles of restricting in fact the capacity which forms 
resolution and the smaller structure in manufacture of a circuit. For example, reflection of the 
activity radiation used for exposing a photoresist can restrict the resolution of a ******** image 
with a pattern in a resist. Especially reflection of the radiation from the interface of a lower layer 
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front face and a photoresist can produce a spatial change of the radiation intensity in the inside of a 
photoresist, consequently produces the photoresist of the uneven Rhine width of face after 
development. Exposure radiations can also be scattered on the field of photoresist covering which 
does not have the intention of exposure, and produce fluctuation of the Rhine width of face from the 
interface of a lower layer front face and a photoresist as a result. Therefore, to have a constituent and 
an approach new for manufacture of an integrated circuit is desired. 

[0006] This invention offers the suitable radiation absorptivity constituent of the new organic 
substance base to use it as an antireflection-film constituent (ARC) for the photoresist by which an 
overcoat is carried out (overcoated). The acid-resisting constituent of this invention can function' 
effectively also as a hard surface mask blank layer by showing sufficient selectivity carrying out 
plasma etching of the dielectric layer (undercoated) (for example, an inorganic oxide or an organic 
layer) by which the under coat was carried out, and the photoresist by which the overcoat was carried 
out. The acid-resisting hard surface mask blank constituent of this invention contains the component 
permuted with the inorganic substance which can offer the selectivity of etching. For example, the 
desirable acid-resisting hard surface mask blank constituent of this invention contains in one or more 
inorganic elements and a type target the element of Ilia of a periodic table, IVa, Va and Via, Vila, 
VIII, lb and lib, II lb, IVb, and/or Vb group, and 1 or more [ of the component which contains 
silicon, germanium, and aluminum especially more preferably ]. For example, the acid-resisting hard 
surface mask blank constituent of this invention can contain an organic silicon polymer like the 
copolymer offered by the reaction of the acrylic monomer which has a substituent containing Si. 
[0007] The acid-resisting hard surface mask blank constituent of this invention also contains the 
chromophore component which can absorb effectively the exposure radiation used for carrying out 
pattern attachment of the resist (overlying) layer located upwards preferably. A chromophore is 
changeable according to the exposure wavelength used for the photoresist by which an overcoat is 
carried out. For example, about the resist by which image formation is carried out by 248nm, an 
acid-resisting hard surface mask blank constituent can contain suitably the resin or other components 
which have an anthracene or a naphthyl group. For example, about the resist by which image 
formation is carried out by 193nm, an acid-resisting hard surface mask blank constituent can contain 
suitably the resin or other components which have a phenyl group. Single resin can also contain an 
absorption-of-radiation nature chromophore and the inorganic radical which can offer the selectivity 
of etching. Between processings, preferably, an acid-resisting hard constituent is hardened and a 
bridge is constructed over it. 

[0008] This invention also includes the approach for carrying out pattern attachment of the electro 
nick packaging devices (electronic packaging device), such as a base, especially a semi-conductor 
wafer, and processing them. More, the desirable approach of this invention provides a detail with the 
base (for example, semi-conductor wafer) which has a dielectric surface layer, and includes applying 
the enveloping layer of the acid-resisting hard surface mask blank constituent of this invention on it 
in it. The organic acid-resisting hard surface mask blank constituent is more more convenient than 
the typical vacuum evaporationo which can be applied by spin coating and used for application of 
the present inorganic hard surface mask blank layer clearly. 

[0009] Subsequently, a photoresist layer is applied on an acid-resisting hard surface mask blank 
layer, and with the radiation by which pattern attachment was carried out, image formation of the 
resist layer is carried out, it is developed, and offers a relief image on an acid-resisting layer, 
subsequently, the selectivity of etching [ image / to which the overcoat of the acid-resisting hard 
surface mask blank was carried out / resist relief] of reactivity, for example, an acid-resisting hard 
surface mask blank layenphotoresist relief image, by the acid-resisting layer — at least — about 3:1 — 
it is more preferably etched further more at least preferably with about 5:1 and the plasma which is 
about 7:1 or 10:1 at least. For example, the acid-resisting hard surface mask blank layer containing a 
silicon mineral constituent can be alternatively etched with the plasma of the fluorine base. The acid- 
resisting hard surface mask blank layer containing aluminum mineral constituent can be alternatively 
etched with the plasma of the chlorine base. 

[001 0] The etching processing offers the relief image of the acid-resisting hard surface mask blank 
constituent which is in agreement with the relief image of a resist which is located upwards, and by 
which pattern attachment was carried out. Subsequently, the dielectric layer to which reactivity with 
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an acid-resisting hard-surface-mask-blank layer is low, for example, as for the field of the exposed 
dielectric layer, is located downward relatively (underlying): The etch selectivity which is an acid- 
resisting hard surface mask blank layer is preferably etched by about 5: 1 pan at least at least more 
preferably with about 3:1 and the plasma which is about 7:1 or 10:1 at least. For example, a 
dielectric layer of Si base like the layer of silicon nitride or silicon oxide could be alternatively 
etched with the suitable halogen plasma, and the organic dielectric layer was able to be alternatively 
etched with the plasma of the oxygen base. Subsequently the field of the base exposed after such 
etching of a dielectric layer is alternatively processible into appearance like metalization desired. 
[001 1] If the mode of this invention is illustrated more concretely, the acid-resisting hard surface 
mask blank matter containing Si can be etched with halogen plasma like a fluorine or the chlorine 
plasma, and the organic dielectric layer located downward can be alternatively etched with the 
plasma of the oxygen base. In other modes, the acid-resisting hard surface mask blank matter 
containing aluminum can be etched with the plasma of the chlorine base, and Si02 dielectric layer 
located downward can be alternatively etched with the plasma of the fluorine base. This invention 
offers the new industrial product containing a base like the micro electro nick wafer covered 
combining the dielectric layer located in the photoresist constituent by which is acid-resisting hard 
surface mask blank constituent independent [ of this invention ], or the overcoat was carried out 
further, and/or the bottom. Other modes of this invention are indicated below. 
[0012] As mentioned above, this invention offers the new acid-resisting hard surface mask blank 
constituent which can be applied as a spin-on compound. The constituent of this invention can show 
the good selectivity of etching to the dielectric layer located in the bottom like Si02, mineral matter 
like other inorganic oxides, or an organic resin layer. An acid-resisting hard surface mask blank 
constituent is the mixture of an inorganic element like a carbon radical (carbon groop) and Si and As, 
and/or germanium, here, it means with that with which an inorganic atom or an element puts not 
carbon but hydrogen, nitrogen, oxygen, or polyads other than sulfur — having — desirable — the 
element of lib of a periodic table, Illb, IVb and Vb, or a VIb group — it is the element of the group of 
Illb of a periodic table, or IVb more preferably. 

[0013] Probably, the acid-resisting hard surface mask blank constituent contains about 3 or the 
inorganic element of 5 mole percents for the inorganic element of at least 1 mole percent at least 
typically based on the total solids (all components except a solvent carrier) of a constituent based on 
the total solids (all components except a solvent carrier) of a constituent. Probably, the acid-resisting 
hard surface mask blank constituent contains about 7, 10 and 12, or the inorganic element of 15 mole 
percents at least more preferably based on the total solids of a constituent. For example, probably, 
more inorganic contents which contain about 17, 20, 25, 30 and 35, or the inorganic element of 40 
mole percents at least based on the total solids of a constituent will also be suitable for an acid- 
resisting hard surface mask blank constituent. The acid-resisting hard surface mask blank constituent 
has the substantial carbon content typically, for example, about 10, 15, or 20 mole percents are 
carbon even if there are few constituents based on total solids. More preferably, about 25, 30, 35, 40 
and 50, or 60 mole percents are carbon, even if there are few constituents based on total solids. One 
or more [ of the chromophore which absorbs the exposure radiation of the photoresist by which the 
overcoat was carried out ] is the above aromatic series carbon radicals typically. 
[0014] Especially in drawin g 1 by which the desirable approach of this invention is generalized and 
illustrated, in a process 1, a base 10 has the dielectric layer 12 by which the overcoat was carried out, 
and is offered. Bases 10 can be electro nick packaging devices, such as for example, a semi- 
conductor wafer and a microchip module. For example, a base 10 can be the micro electro nick 
wafer of silicon, a silicon dioxide, aluminum, or an aluminum oxide. As other bases which can be 
used, the base of gallium arsenide, gallium nitride, the indium base, a ceramic, a quartz, or copper is 
mentioned. 

[0015] A layer 12 can be matter of various classes used for the structure which isolates an inorganic 
oxide like Si02, parylene (parylene), a resin layer like fluorination ANHO lath carbon (fluorinated 
amphorous carbon), or the processed base 10, and is insulated electrically. In the process 2 of 
drawing 1 , the enveloping layer 14 of the organic acid-resisting hard surface mask blank constituent 
of this invention is applied on a layer 12. An enveloping layer 14 can be applied by carrying out spin 
coating of the covering nature compound of a liquid on a layer 12, then removal of a solvent carrier 
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can be made by the vacuum hot plate for 60 seconds at about 90 degrees C. An acid-resisting hard 
surface mask blank constituent is generally applied to about 0.02-0.5-micrometer desiccation 
thickness and a twist type target on a base by about 0.04-0.20-micrometer desiccation thickness. 
[0016] As mentioned above, covering of an acid-resisting hard surface mask blank constituent 
contains the chromophore part for the absorption of the exposure radiation of a photoresist layer by 
which the overcoat was carried out, and the component which has the inorganic radical which offers 
the selectivity of plasma etching to the dielectric layer 12 arranged downward. The desirable acid- 
resisting hard surface mask blank constituent of this invention contains the constituent containing the 
resin which has a chromophore and/or an inorganic radical on resin. Resin is the organic substance 
preferably. For example, the polymer which has [ which is ] pendant chromophore radicals, such as 
anthracenyl (as opposed to 248nm), phenyl (as opposed to 193nm), and naphthylene, like ring type 
aryl or a hetero aromatic series radical for effective absorption of an exposure radiation can be used. 
The resin containing a desirable chromophore and a desirable chromophore is Shipley. It is indicated 
by U.S. Pat. No. 5851730 and the Europe patent public presentation official report 8131 14ANo. 2 
which were transferred to Company. 

[0017] The resin which has both a chromophore and the inorganic radical of etching-proof nature 
i can be easily prepared by reaction of suitable monomer mixture like the reaction of the monomer 
which has inorganic etching-proof nature elements (for example, Si, germanium, aluminum, etc.), 
and the monomer which has a desired chromophore radical. Such a monomer is commercially 
available and can be compounded easily. For example, the acrylic monomer which has Si radical can 
come to hand from the selling firm of many, such as Gelest and Inc. (Tullytown, PA). As a typical 
monomer, a meta-acrylic oxymethyl tris-(trimethylsiloxy) silane, an allyl compound tris 
(trimethylsiloxy) silane, allyl compound trimethoxysilane, a vinyl tris (trimethylsiloxy) silane, 
vinyltrimetoxysilane, vinyl (3, 3, and 3-trifluoro propyl) dimethylsilane, vinyl triphenoxysilane, a 
vinyl triethyl silane, vinyltriacetoxysilane, etc. are mentioned more preferably. A vinyl end silicon 
polymer like p-dimethylsiloxane of a vinyl end or a meta-acrylic oxy-propyl end is usable, and it is 
heated until it can be included in other polymers by suitable reaction like the free radical 
polymerization under existence of an initiator like 2 and 2' azobis isobutyl nitril and a reaction is 
typically completed under a desirable existence of suitable solvents, such as a tetrahydrofuran, by it. 
Refer to the following examples 1 for the typical synthesis method of the acid-resisting hard surface 
mask blank constituent of this invention. 

[0018] By the same approach, other mineral matter is incorporate into the component of the acid- 
resisting hard surface mask blank constituent for using it according to this invention. For example, 
the monomer which has the inorganic atom of one or more requests and in which other 
polymerizations are possible can react, and resin can be formed. Such a monomer is commercially 
available from selling firms, such as Gelest and Inc. For example, as a suitable monomer, allyl 
compound triethyl germane, allyl compound trimethyl germane, METAAKURIRU oxy-triethyl 
germane, tetra-allyl compound germane, vinyl triethyl germane, etc. can be mentioned. The suitable 
aluminum matter is also commercially available. 

[0019] Furthermore, an inorganic etching-proof nature component and an inorganic acid-resisting 
component can be the blended matter separate from the acid-resisting hard surface mask blank 
constituent of this invention. For example, the polymer which has a mineral constituent can be 
blended with the organic polymer containing an exposure absorption-of-radiation nature 
chromophore. For example, as an example of a suitable inorganic etching-proof nature polymer, a 
silicon content is high and alcoholic end copolymer [ of the carbinol functionality copolymer; 
dimethylsiloxane and ethylene oxide of a SHIRISESUKI oxane; epoxy propoxy propyl end p- 
dimethylsiloxane; methyl siloxane and dimethylsiloxane like p-methyl SHIRISESUKI oxane with a 
lower silanol content ]; and silanol end p-dimethylsiloxane is mentioned. An inorganic cross linking 
agent can also be used. For example, aluminum s-butoxide An aluminum cross linking agent like a 
screw (ethyl acetoacetate) can be suitable to provide an acid-resisting hard surface mask blank 
constituent with a desired mineral constituent content. The polymer of the typical organic substance 
base which has a chromophore which can be blended with such a polymer is indicated by U.S. Pat. 
No. 5851730 of Shipley, and the Europe patent public presentation official report 8131 14ANo. 2. A 
suitable phenyl content polymer is Shipley to 193nm resist image formation. It applies on September 
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1 5, 1998 transferred to Company, and is indicated by the United States patent application 09th which 
is pending in court / No. 1 53575. Especially the application consists of a radical to which the 
polymerization of styrene, 2-hydroxyethyl methacrylate, and the methylmetaacrylate was carried out, 
and indicates the desirable acid-resisting terpolymer each mole ratio of whose is 30:38:32. 
[0020] In addition to the inorganic element and inorganic chromophore unit of etching-proof nature, 
the polymer of the acid-resisting hard surface mask blank constituent of this invention can include 
other units. For example, an alicyclic-in resin of constituent of this invention radical, such as pendant 
cyano group; itaconic-acid-anhydride radical; adamanthyl, norbornyl, and cyclohexyl; it can have 
ring type aryl group; like naphthyl and a phenol etc. 

[0021] Preferably, the resin of a constituent or all the molar quantity of oligomer are amounts of 
about 3, 4, 5, 6 and 7, or 8 mole percents at least, and the mixed resin or the oligomer component of 
an acid-resisting hard surface mask blank constituent of this invention has one or more inorganic 
etching-proof nature components. The inorganic etching-proof nature atom of more amounts can be 
used, for example, it is the concentration of about 10, 12 and 15, or the inorganic etching-proof 
nature element of 20 mole percents at least based on the resin of a constituent, or the whole quantity 
of oligomer. As mentioned above, the resin or the oligomer component which contains an acid- 
resisting chromophore and an inorganic etching-proof nature element as a component of the typical 
acid-resisting hard surface mask blank constituent of this invention; when a bridge formation 
component exists, the source of an acid, cross linking agent;, and a solvent carrier are mentioned 
typically. However, a constituent can contain an additional component. For example, the element of 
an acid-resisting chromophore and inorganic etching-proof nature can be offered with the low- 
molecular (for example, molecular weight smaller than about 500) additive of non-polymer nature. 
[0022] The molecular weight of the resin of the acid-resisting hard surface mask blank constituent of 
this invention can change comparatively broadly, for example, can be weight average molecular 
weight (Mw) which is about 1,000 - 1 ,000,000dalton of abbreviation. The acid-resisting 
chromophore of the constituent of this invention and the concentration of an inorganic etching-proof 
nature component can change comparatively broadly, and generally, these components are used by 
the concentration of about 50 to 95 percentage by weight of the weight of all the desiccation 
components of a constituent, and, more typically, are about 60 to 90 percentage by weight of all 
desiccation components (all components except a solvent carrier). 

[0023] The acid-resisting hard surface mask blank constituent of the bridge formation mold of this 
invention also contains a cross linking agent component or the matter, the glycouril (glycouril) cross 
linking agent which various cross linking agents can be used and is indicated by U.S. Pat. No. 
5851730 of above-mentioned Shipley - especially — from an American cyanamide company — 
commercial - an available trade name ~ Powderlink An ARC cross linking agent like the 
methoxymethyl-ized glycouril which is 1 174 is included. The cross linking agent of other amine 
bases can be suitable. For example, a melamine cross linking agent, especially Cymel The 
melamine-formaldehyde resin sold as a trade name Cymel by American cyanamide company like 
300, 301, 303, and 350 can be suitable. By the American cyanamide company, it is Bettle. It is 
Cymel by the urea-resin sold as 60, 65, and 80, and the American cyanamide company. Resin of the 
benzoguanamine base like the benzoguanamine resin sold by the trade name of 1 123 and 1 125 and 
the resin of the urea base can also be suitable. 

[0024] Since the catalyst of the reaction of a cross linking agent while hardening an acid-resisting 
hard surface mask blank enveloping layer is carried out or preferably promotes it, the cross-linking 
acid-resisting hard surface mask blank constituent of this invention contains an acid or an acid 
generator compound further. Preferably, the acid generator compound which separates an acid by the 
photolysis or heat treatment is used. Preferably, as an acid generator, a heat acid generator, i.e., the 
compound which generates an acid after heat treatment, is used. For example, various well-known 
heat acid generators like benzoin tosylate, nitrobenzyl tosylate (especially 4-nitrobenzyl tosylate), 
and the alkyl ester of other organic sulfonic acids are used suitably. A desirable heat acid generator is 
King. Nacure which can come to hand from Industries It is 5225. After activation, the compound 
made to generate a sulfonic acid is suitable generally. Typically, a heat acid generator exists in a 
cross-linking acid-resisting hard surface mask blank constituent by the concentration of about 0.3 to 
3 percentage by weight of all the desiccation components of a constituent. In addition to the heat acid 
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generator instead of a heat acid generator, a photo-oxide generating agent can be used as an acid 
generator, and the field of an acid-resisting hard surface mask blank enveloping layer is exposed to 
an activity radiation before application of the photoresist constituent by which an overcoat is carried 
out. 

[0025] It is not an acid generator but the acid-resisting hard surface mask blank constituent which 
needs heat for an acid also only being blended with the cross-linking acid-resisting hard surface 
mask blank constituent of this invention, and hardening under existence of an acid especially, and 
before use of a constituent, since an acid does not promote the reaction the component of a 
constituent is not wished, it can be blended with a case, as a suitable acid — the sulfonic acids like 
toluenesulfonic acid and a sulfonic acid for example, and triflic one — the mixture of acid (triflic 
acid) or these matter is mentioned. 

[0026] This invention also contains the acid-resisting hard surface mask blank constituent which 
does not construct a bridge intentionally between the use with a photoresist constituent meant. Such 
a non-cross-linking constituent does not need the cross linking agent component, acid, or heat acid 
generator for guiding or promoting crosslinking reaction, or [ that in other words such a non-cross- 
linking acid-resisting hard surface mask blank constituent does not have the source of the cross 
linking agent component and/or acid for promoting crosslinking reaction in essence typically ] (for 
example, about 1 or less than 2 % of the weight) — or it does not have completely. 
[0027] When the process 2 of drawin g 1 is referred to again and an acid-resisting hard surface mask 
blank constituent is a constituent of cross-linking, preferably, before application of a photoresist 
layer, a constituent is this process and is hardened partially at least. Heat treatment is desirable 
generally. Hardening or a cross-linking condition will change according to the component of an acid- 
resisting hard surface mask blank constituent. Heating the base 10 covered with about 200 degrees C 
for about 10-30 minutes as suitable conditions, for example is mentioned. 

[0028] The acid-resisting constituent of this invention is desirable, and also including one or more 
photo-oxide generating agents (PAG), it is sufficient amount to forbid notching (notching) or the 
footing (footing) which is not expected the photoresist layer by which the overcoat was carried out, 
or bar substantially, and is used suitably. In this mode of this invention, a photo-oxide generating 
agent is not used as the source of the acid for promoting crosslinking reaction, and, therefore, a 
photo-oxide generating agent is not preferably activated substantially during bridge formation of an 
acid-resisting constituent (in the case of a cross-linking acid-resisting hard surface mask blank 
constituent). About the case of the acid-resisting hard surface mask blank constituent over which a 
bridge is especially constructed with heat, in the case of exposure of the resist layer to which PAG of 
an acid-resisting hard surface mask blank constituent is substantially stable to the conditions of 
crosslinking reaction, and the overcoat of the PAG was carried out after that, it activates and an acid 
is made to be generated, especially desirable PAG - the temperature of about 140 degrees C or 150 
degrees C - 190 degrees C - it is - 5 minutes - 30 minutes or more than it - even if it carries out 
time amount exposure ~ substantial - dissociation or other voice — decomposition [ like ] is not 
carried out, either. Such PAG in an antireflection film constituent and its use are Shipley. It is 
indicated by the United States patent application number 08th for which it applied on February 6, 
1997 / No. 797741 and the correspondence Japan public presentation patent official report by 
Pavelchek and others which were transferred to Company, and publication number No. 61845 [ ten 
to ]. Suitable PAG to use it for the acid-resisting hard surface mask blank constituent of this 
invention is clarified by the following description of Photoresist PAG. as the desirable photo-oxide 
generating agent for such use [ in / generally / ARC of this invention ] - onium salt [ like JI (4-tert- 
buthylphenyl) iodonium perfluoro octane sulfonate for example, ] and 1, and l-bis[p-chlorophenyl] - 
a halogenated nonionic photo-oxide generating agent like 2, 2, and 2-trichloroethane is mentioned. 
[0029] The acid-resisting hard surface mask blank constituent of this invention can also contain the 
additional color compound which absorbs the radiation used for exposing the photoresist layer by 
which an overcoat is carried out. As an additive of other arbitration, it is the trade name Silwet which 
can come to hand from Union Carbide, for example. A surface lubricating agent like the lubricating 
agent of 7604 or the surfactant FC430 which can come to hand from 3M company is mentioned. A 
desirable surfactant is the concentration of 0.2 - 1 .5% of solid content. 

[0030] In order to manufacture the liquid covering nature acid-resisting hard surface mask blank 
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constituent suitable for spin-on application, the component of a constituent For example, 
ethyllactate;2-methoxy ethyl ether (jig lime), One or more [ of ethylene glycol monomethyl ether 
and glycol ether like propylene glycol monomethyl ether ]; Methoxybutanol, The solvent which has 
both the ether like an ethoxy butanol, methoxy propanol, and ethoxy propanol, and a hydroxy part; 
Methyl-cellosolve acetate, Ethylcellosolve acetate, propylene-glycol-monomethyl-ether acetate, It 
dissolves in a suitable solvent like other solvents including ester; and 2 base ester like dipropylene- 
glycol-monomethyl-ether acetate, propylene carbonate, and a gamma-butyrolactone. It depends for 
the concentration of the desiccation component in a solvent on some factors [ like ] which are the 
application approach. Generally, the solid content content of an acid-resisting hard surface mask 
blank constituent changes in the range of about 0.5 to 20 percentage by weight of the AUW of an 
acid-resisting hard surface mask blank constituent, and a solid content content changes preferably in 
the range of about two to 1 0 percentage by weight of the AUW of a constituent. 
[0031] Next, according to the process 3 of drawin g 1 , the photoresist enveloping layer 16 is applied 
on the acid-resisting hard surface mask blank layer 14. On the occasion of application of a layer 14, a 
resist can be applied with the means of the criterion of arbitration like spinning. Various photoresist 
constituents including a positive type and a negative-mold photo-oxide generating agent constituent 
can be used for the acid-resisting hard surface mask blank constituent of this invention. The 
photoresist for using it with ARC of this invention contains a photo-oxide generating agent 
compound in a resin binder, and an optical active ingredient and a type target generally. Preferably, a 
photoresist resin binder has a functional group and it gives the development possibility by the 
alkaline water to the resist constituent by which image formation was carried out. Generally, 
especially the desirable photoresist for using it with the acid-resisting constituent of this invention is 
a chemistry magnification mold resist of a positive type and a negative mold, many chemistry 
magnification mold resist constituents — for example, U.S. Pat. No. 4968581; - it is indicated by; of; 
of 4883740 No. 4810613 No. No. 4491628, and No. 5492793, and these instruction about 
manufacture and use of all these chemistry magnification positives resist is referred to as some of 
these specifications. Especially a desirable chemistry magnification mold photoresist becomes use 
with the acid-resisting constituent of this invention from the mixture of the resin binder containing 
the copolymer which has both a photo-oxide generating agent, phenol nature, and a non-phenol 
nature unit. For example, one of the desirable radicals of such a copolymer has an acid lei building 
radical (acid labile groups) only on the non-phenol nature unit of a copolymer essentially or 
completely substantially. Especially one of the desirable copolymer binders has the repeat unit of x 
and y of a degree type. 
[0032] 
[Formula 1] 



[0033] the inside of a formula, and the copolymer whole — setting — hydroxyl — or [ any of alt.** 
meta or the para position ] — existing — R' — 1- about 18 carbon atoms — more — typical — 1- it is the 
permutation or the unsubstituted alkyl which has about 6-8 carbon atoms, tert-butyl is desirable R* 
radical generally. R' radical can be permuted by arbitration by one or more [, such as a halogen 
(especially F, CI, or Br) and two to CI -8 alkoxy **C8 alkenyl, ]. Unit x and y can be alternations 
regularly in a copolymer, or the whole polymer can be dotted with them at random. Such a 
copolymer can be formed easily. For example, condensation of a permutation or unsubstituted alkyl 
acrylate, such as a vinyl phenol and t-butyl acrylate, can be carried out under well-known free radical 
conditions for the resin of an above-mentioned formula. The R , -0-C(=0)-part of a permutation ester 
part, i.e., an acrylate unit, will work as an acid lei building radical of resin, and cutting guided to 
photo-oxide after exposure of the enveloping layer of the photoresist containing resin will be 
received, desirable - a copolymer - about 8000- about 50000 - more - desirable - about 15000 - 
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about 30000 Mw — having — about three or less molecular weight distribution — it has about two or 
less molecular weight distribution more preferably. A copolymer with a vinyl alicyclic compound 
like alkyl acrylate, vinyl norbornyl, or a vinyl cyclohexanol compound like non-phenol nature resin, 
for example, t-butyl acrylate, or t-butyl methacrylate can also be used as a resin binder in the 
constituent of this invention. Such a copolymer can also be manufactured by such free radical 
polymerization or other well-known approaches, and, probably, has about 8000 - about 50000 Mw, 
and about three or less molecular weight distribution appropriately. It is indicated by U.S. Pat. No. 
5700624 [ of Sinta's and others U.S. Pat. No. 5258257;Thackeray and others ];, and Barclay's and 
others U.S. Pat. No. 5861231 as another desirable chemistry magnification positive type resin. 
[0034] When a negative-resist constituent desirable although it is used with the acid-resisting 
constituent of this invention is exposed to an acid, it contains the matter which will be hardened, and 
will be constructed for which a bridge or solidified, and the mixture of a photo-oxide generating 
agent. Especially a desirable negative-resist constituent contains a resin binder like phenol nature 
resin, a cross linking agent component, and the optical active ingredient of this invention. Such a 
constituent and its use are indicated by the Europe patent public presentation official report No. 
0164248, No. 0232972, and Tackeray's and others U.S. Pat. No. 5128232 number. As desirable 
phenol nature resin, a novolak and above Pori (vinyl phenol) are mentioned to using it as a resin 
binder component. As a desirable cross linking agent, the matter of the matter of the amine base 
containing a melamine, glycouril, and the benzoguanamine base and the matter of the urea base are 
mentioned. Melamine-formaldehyde resin is the most desirable generally. Such a cross linking agent 
is commercially available, for example, melamine resin is a trade name Cymel from an American 
cyanamide company. It is sold as 300, 301, and 303. Glycouril resin is a trade name Cymel from an 
American cyanamide company. 1 170, 1171, 1 172, Powderlink It is sold as 1 174, the resin of the urea 
base is sold as a trade name 60, 65, and Beetle 80, and benzoguanamine resin is a trade name Cymel 
further. It is sold as 1 123 and 1 125. 

[0035] Nonionic organic light activity compounds including the sulfonate photo-oxide generating 
agent which contains onium salt (the publication of those reference is referred to as some of these 
specifications); which is indicated by U.S. Pat. No. 4442197, No. 4603101, and No. 4624912, a 
halogenation light activity compound [ as / in Thackeray's and others U.S. Pat. No. 5128232 ], 
sulfonation ester, and sulfonyl oxyketone as a suitable photo-oxide generating compound of the 
resist used with the acid-resisting hard surface mask blank constituent of this invention are 
mentioned. Benzoin tosylate, t-buthylphenyl Alpha (p-toluenesulfonyloxy)-acetate and t-butyl J. of 
for the indication containing alpha (p-toluenesulfonyloxy)-acetate of suitable sulfonate PAG 
Photopolymer Science and Refer to Technology and 4(3):337-340 (1991). Desirable sulfonate PAG 
is indicated by Sinta's and others U.S. Pat. No. 5344742. It is a photo-oxide generating agent 
desirable to the resist constituent with which the camphor sulfonate PAG of the formulas I and II of 
the column 6 of U.S. Pat. No. 5879856 is used with the acid-resisting constituent of this invention, 
especially the chemistry magnification mold resin of this invention. 

[0036] In the process 3 of drawin g 1 , as for a photoresist enveloping layer, a solvent is removed 
after application of the above resist layers 16 until it dries with heat and a resist layer becomes a tuck 
free-lancer preferably typically. In the case of being the optimal, mixing between the layers of an 
ARC layer and a photoresist layer does not take place in essence. 

[0037] Subsequently, a resist layer is a well-known approach and image formation is carried out with 
an activity radiation through a mask. Exposure energy is enough to produce the image the optical 
active ingredient of a resist system was activated effectively, and pattern formation was carried out 
[ image ] to the resist enveloping layer, and, more specifically, typically, exposure energy is the 
range of about three to 300 mJ/cm2 according to an exposure means. In a request, the exposed resist 
layer can be applied at BEKU after exposure, and can produce the soluble difference between the 
exposure field of an enveloping layer, and a non-exposing field, or can be increased. For example, in 
order that a negative-mold acid hardenability photoresist may trigger typically the crosslinking 
reaction promoted from an acid, heating after exposure is needed, and many chemistry magnification 
positives resist need heating after exposure, in order to trigger the deprotection (deprotection) 
reaction promoted from an acid. Typically, the conditions of BEKU after exposure are more 
specifically the temperature of the range of about 50 degrees C - 160 degrees including the 
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temperature of about 50 degrees C or more. Image formation of the resist can be carried out with 
wide range exposure energy, for example, I-line exposure (365nm), deep UV, wavelength like 
248nm, 193nm shorter than 200nm, and 157nm, e-beam, EUV, ion projection lithography (ion 
projection lithography, IPL), X-line, and ultrashort-wave length that is shorter than other 20nm are 
mentioned especially. 

[0038] After a latent image is formed in a resist layer, a resist is developed in step 4 of drawing 1 
(that is, the field exposed when it was a positive resist is removed, and the field which is not exposed 
is removed when it is negative resist). Wet development is suitable, for example, as shown in the 
process 4 of drawin g 1 using an aquosity tetrabutyl ammonium hydroxide solution or other aquosity 
alkaline solutions, resist relief image 16' is offered on the acid-resisting hard surface mask blank 
layer 14. In a request, a photoresist layer can also be developed by dry type using the plasma (for 
example, plasma of the oxygen base). 

[0039] In a process 5, pattern attachment of the acid-resisting hard surface mask blank layer 14 is 
carried out with the plasma used for forming resist relief image 16' located upwards, and different 
plasma, for example, — acid resisting « a hard surface mask blank — a layer — a fluorine — or — 
chlorine -- the base — the plasma — like - a halogen — the base — the plasma — etching -- having -- 
drawing J — a process — five ~ being shown — having — as — a top — being located — a resist — 
relief — an image — 16 — ' — being in agreement — acid resisting — a hard surface mask blank — 
relief — an image ~ 14 — * — it can provide . Especially the matter desirable although the acid- 
resisting hard surface mask blank layer containing Si is etched is plasma formed in the gas flow of 
CF3, and does not contain oxygen substantially preferably (fewer than 3 or five-mol %). Especially 
the plasma-etching agent of the chlorine base etches the acid-resisting hard surface mask blank layer 
containing aluminum. 

[0040] Then, as shown in the process 6 of drawin g 1 , it is etched by the plasma of for example, the 
oxygen base, and as for the plasma, the dielectric layer 12 located downward can remove the 
dielectric layer 12 by which a mask is not carried out by resist relief image 16' and acid-resisting 
hard surface mask blank layer 14' by which pattern formation was carried out, and bears acid- 
resisting hard surface mask blank layer 14' as mentioned above at the plasma of the oxygen base for 
the mineral constituent of layer 14'. 

[0041] Subsequently, the field which the front face of the base 10 demarcated alternatively could be 
processed like a request, for example, was demarcated is metalized by vacuum evaporationo of 
copper, aluminum, a tungsten, other conductive metals, or these alloys, and can offer circuit trace or 
erection RIKARUINTA KONEKUTOBAIA 19 which is illustrated by the process 7 of drawin g 1 . 
A metal desirable although Bahia or trace 19 is formed is CVD copper or electroplating copper. The 
publication of all the reference quoted here is referred to as some of these specifications. The 
following un-limiting-example illustrates invention. 

[0042] Composition of the organic silicon polymer of example 1 this invention. 
1 5.00g 9-anthracene methylmetaacrylate, 5.61 g 2-hydroxyethyl methacrylate, and 26.33g 3 [tris 
(trimethylsilyloxy) silyl] propyl methacrylate were dissolved in the tetrahydrofuran which is 320g. 
The indirect desulfurization gas of the solution was carried out by the stream of desiccation nitrogen 
for 1 0 minutes, and it was heated by 45 degrees C. Subsequently, 0.475g polymerization initiator, 2, 
and 2' azobis isobutyl nitril was added by the solution, and the solution was heated under reflux for 
24 hours. The vacuum drying of the polymer product was collected and carried out by precipitating 
in the deionized water of 12L. Yield was 84%. Weight average molecular weight (as opposed to a 
polystyrene criterion) was 22,000. 

[0043] Preparation and use of the constituent of example 2 this invention. 

ARC / hard surface mask blank constituent of this invention are the organic silicon polymer (lOg) of 
the above-mentioned example 1, and Powderlink. A 1 174 glycouril cross linking agent (1.5g) and 
Para-toluenesulfonic acid (0.2g) were mixed in the solvent of ethyllactate, and it was prepared by 
considering as the compound of about 4 % of the weight of the total solid content. The spin coat of 
its ARC / the hard surface mask blank constituent was carried out on the hardened dielectric layer 
(epoxy layer), it dried and it offered the enveloping layer with a thickness of about lOOnm. 
Subsequently, the spin coat of the available positive type photoresist was commercially carried out 
on the ARC layer, the layer with a thickness of about 300nm was formed, and the resist layer was 
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exposed by eclipse ******** with a pattern with a wavelength of 248nm, was developed with the 
aquosity alkalinity developer, and offered the resist relief image. Subsequently, pattern attachment of 
ARC / the hard surface mask blank layer was carried out with the fluorine plasma, and it was etched 
after that with the oxygen plasma in which a lower layer dielectric layer does not contain a fluorine. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing JJ DxawjngJ, is drawing showing the desirable mode of the approach of this invention. 
[Description of Notations] 
10 Base 

1 2 Dielectric Layer 

12' dielectric relief image 

14 Enveloping Layer of Organic Acid-Resisting Hard Surface Mask Blank Constituent 
14' organic acid-resisting hard surface mask blank relief image 
1 6 Photoresist Enveloping Layer 
1 & resist relief image 
1 9 Bahia or Trace 
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^XvTx-y^yy^ftSIlJRiS l 9IE«W?ffio 

2 1 ] «f*±£!f «(*«*wr ssft ; mm 

i*i(Di(D, JiWgcD Ilia, I V a , V a , VI 
a. V I I a, V I I I , lb, lib, I I I b, I 
Vb*fc«VbSfr&8ft£ft3 I Ja±©fc«7t**S 

»B6±m- Kvx^fflj«ISjoSa»o±o, 7* h U->* 

[Wit<a 2 2 ] m»±icmmtom*ti+zmto ; m 

7 + h u>> - x hfflfi!c%io^fflil^#ty, MB^ft/cS 

TO2 3] m<M)<D£@J&Mc&'3\,>T* 

tyh<DS i , G et/it±A l H?, t5«tOF± 
tfiiS-T57* h b^*X hB*/^->mfiET5<0lcfiE 



(3) 
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IglCtS^TM- KvX^ (h a r d mask) tL 
T&±tOCi:tfT*#5, *1$X (spin- 
on type) KttKlhH (antireflect 10 
ive coating, ARC) fflfiK«9tffi#;£4T. 
5, 

[0 0 0 2] ^ftr^ XcQgJigtcfc^TU:, «L 

YjRfrS, *^>K^n^X (oxide g 

rowth), ^/<-y^'jyy*fc{±ft!lOft^««lfllffi 

■r/WX(D^jilCt5V->T^, lf§mWHc, fvWXcDg 20 

P(opening) *flF5 C h/)«STfe§o 
[0 0 0 3] 7t HJ V**77-f--{i, ^«i*JltC*3tt 

CD±T'7* hU^Xh*V^-y£ffM$n, Bftft 

WlC(i7 B 7Xvx-y^y^S/ct±'l'^y»i* (ion 
bombardment) IC<i:oTl$£££n£o *H8 
Wig 5468342 ^*5<fc tf £ 5 3 4 6 5 8 6 *f#Bg 0 
L-frU TBO&WfHMJfcX^Xvxyf-yy-rSH 30 

u^xrvx^&ftissn, ss^ttJic/^*-^ 
it e> ns -f * - s-es 5 . 

[0 0 0 4] /N-Kv**fcbT»6ft5ft£<0fetfflft 

>, mt'rjm. 7/u=-x7a, trjik'f-fy&iutf 

>yXTy<D<£d&M-K^X^B#X^y#U 40 
-KvXy f^VU . W$ U S>* r- SAW A ?#5 7? X'v 

->*x h t ©hit. x -y ^ > yoj±«w«n/£as?tt3b^ 
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[0 0 0 5] ^0£?&77D-?-(i£<<Diil«lH]£gCQ 
T-t5„ Stic, TB<DStffit7* r-l^'Xhi^Wffifr 

e.«>a«t«©si*«» 7* r- h*TJDait.«Bfijs 
[0006] t-/^-3-h?n5 (o v e 

r c o a t e d) 7* h Uv'X hC»fc#>tf>J5WK±lIffl 
fi£$) (ARC) fcLTfigffl-f KlOWi 

*tte±fflfi5tt){±, 7>*f-3-h;£ftfc (u n d e r c 
o a t e d) lift! (fllAtf, «t«IWbtt*^fi#« 
ffl) 43J;t;^-/^-n-h$nfc7* r-Ui/'Xh^77 
X v x -y > ^"-r 5 O ic 5t»*S^14^^f c f: t «t o 

So *^©S*fR6±M-Kvx^iia^ti, x>y^> 
^©3!fl?tt*fil ^S C 5»»T'i«5 ti/fc 

cDMIa, 1 V a, V a. Via, Vila, VII 
K lb, lib, I I I b, I V btJitf/SfcfiV 
b)K(0?t», «fc0»*b<t±, ®lc**m. y;U^x7 
A, 7;U5x7i^, 1 «±**B. «A 

S i *£trfi8S»*W"*"*7*y/b*/-7-©EJSfc± 

[0007] ^mn<Ds.mm±^-\'^7,^mfS.mm 

$b<ti, ±lC(£t@-rS (overlying) b-i/'X 



(4) 
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fi, y\— xi — h-£ft-57* h b>*X htCf^ffl^tl'S 
Unfile LfctfoTg^CttfTt&o $J*J£, 2 

7 ?>imttt 3 fflllS £ fc (i {S<Df£tf£t5rty c i: #T*t 
tfiRtf, 1 9 3 nmT*ffl®JgJS£ft£U> ? XMco 

SWffiihM- FfflfiM4Jtt, ftni©fflK, »SL<« 

[0008] *miit* f$K¥iijf**x/>-3¥© 

S5lL'na;'!'^'^->''^T/W7 (e 1 e 
ctronic packaging device) 

X K > a - r f ^ y t C £ o T 7 7° 7 -f $ ft 3 C t ft T" 
[0 0 0 9] 7* F Ui/X FHfiKWGfijb'v- 

»cD±tcb'J-7t'^-v ; ^}i{ft-r?)o #^T\ SfttK 
lb>- Kvx^tt, h SftfcUS^X h UU 

SWKlhM-FvX^® : 7* hU^'XhUO-7^^ 30 
-v ; OX'y^yy^S^ttA' ! ^^< i:t>^J3 : K J: *) 
»$U<ti / >*< fctW5 : 1, S&lCfcOSfSLOi 
'>£< fct*5 7 : 1 Sfctt 1 0 : 1 T'fe577X-7fl 

it/ n- F v X * JNi 7 >y 7><0 7*7 Xv TiBKttK 
X7f>^n5Ctm5o A 1 SR«BE»*^tTiE 

[ooio] fffli'vf^yfilli, ±lc{i§f5^2 
- ytttt £ ft us/x f <d u 'j — 7 -r ^ - >nc-grf 40 
5 , KStl»±/ n- F"7 x ^ stucco u 'J - 7 p< — 

fcf, TlcteH-T?) (underlying) : 

fct$3 : 1 , iD»IL<im<Hfi5 : 1 , £ 
9 «f?£L<tt'>ft< fct&j7 : 1 gfcli 10:1 

Jg£fc(Wt7^Sic0Jf<Dcfc7&, Si^-X<D!£«<* 
m»ja*'^ayy7*7Xv?jB«W»cx-y* : >ysft 50 
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flD<t5ftx-yf->^<OfttRffi«n/'c»(*<oai«tt» * 
l^T\ fi«>L»f*B{t©J:9 4, SSftSttfcaiftltfHcJjQ 
I£ft5Ci:#T*£6o 

[001 1] !>ftf*WfcffljjVr St, 

^ - x CD 7 7 X V T? X -y f- y ^ $ ft 5 C t T t 
5„ ffiom«tc43i/">Tti, A 1 %^tyS«R6±/N- Fv 
X * t)« ft***"*- X O 7*7 Xv t?x -y 7^ > f Z ft 5 C 
fc^T'S, Tlc{uK-r§S i 0, R«f*JiH:7»y3R^- 
x © 77 t?SB?«k: x y * ft-5 c t T* t 

fiXft*fflT\ feKlit- /^-r3-FSftfc7* hL^->* 

^tttSSnfeV^^nil/i' Fo-.y^7XM- 

cDflfico^lt ti J-XT tc m^. S ft S . 
[0012] ±M<omic, *«W»±, xtfy^-yie^ 

, S i 0 « L < BflkOlR'MMbMO J: 5 ftttttt 

*o SI*K±^-Fvx^»dttt"i, (c a r b 

on g r 0 o p) fcit/S i . A s&ktf/SfcttG 
eCOi^^MTt^Og^-efe^o CCT% JRfllJS? 

liUJSjS© lib. 1Mb, 1 V b , V b Sfcfi V I b 
bcD^cD7C«T-$>§o 

[0 0 13] S»K±^-Fvx^ffifiSc^{i»'aWtc, 
S^v>T, tt> l t/W^— trv hO«Mi7C**, 

a, R»K±^-Fvx^i§^fi, msm<D±m?&ft 

Km-3^T. '>4<i:feft7, 10, 1 2tfct±l 5t 
byFOSR«7c3R*^€yT?fe5 3. Sit 

T, '>4<i:tfil 7, 2 0, 2 5, 3 0, 3 5£/ite 
4 0*:lW*~ t>-F©^7E^#ty«J:^!S:, <fc»)£^ 

"f, ^Hff^tcS-^^T, till l 0, 

1 5&mt2 owi—tyhimm-eibZoo 



(5) 
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2 5, 3 0, 3 5, 4 0, 5 0 Sfctt 6 0t/W<- fc > 
M48HRT«3 5o *-/*-3-h*ftfc7*hU5?;* 

[0014] Lt^tt^-ttftsnT 

H^^tiTt/^EJ 1 Tii, Ifi l Jcfci^T, fift 1 014 

•yy^yx-^&ifcDJ^&xl^ hDX >y 5i\«j'T— 10 

(i^St, r^ft^ig, 7;U5 x7A£fctt®{fc7;U 

t T § 5 „ )\\ £ ft £, £1 fc#T' f 5 ffl©Hf* fc b T 
(4, H{k#U7A, 3fc#!J9A> f A^- 7., 

t7i7?, e£3:fcfiS©S(*#¥tffcftao 
[ooi 5] n 2 a, waif s io 2 o«t a 

ft^, l/Xparylene) t L < 7 7 Sit 
7>'t7XA-<H> (fluorinated amp 
horous carbon) CiHffliH, Sfttt 20 

Kji^&fts^&asoiMre&scfctf-Fts. 0 

S. filll 4 14, «tt<DSJ81xlB&ttl*B 1 2<D±lC 

t^T, 0I|XJ4\ *<J9 0°CT'6 0#H, 

3„ 5«K±^-FvX^ffl)S ! ^{4, ULT, mo. 0 
2-0. itJ^SWKttlHlO. 0 4 30 ' 

~0. 2 0 f imCO^aiIS^»i*±fC77 p 7^5n5c 
[0 0 16] ±3£cD®(C KjJtB8±/>-Kv**ffija% 
OOT4, a— h*ftfc7* hUS^bJiOB 

(4ffSL<(4Wli^T-feSo flHxfcf, »JtttS«S©$*B 
ft&MWfc&tc, i£l?JgS7U-;b£fc«^xn5f§ 40 
mm<D&?%, mx.H7>hyt-)l< (2 4 8 nmtC*t 
LT) , 7xX;U ( 1 9 3 n mlCttLT) , 7"7^U> 

(4, Shipley Company iciaffi^ftfc, 3tf 
BHfflFsR5 8 5 17 3 0*!*5«fctfR*N1#lfttBfl£$llS8 

13 11 4 A 2^tcW^^nTt/->So 

[0 0 17] %feHfc4:t>*»X-y^>^'tt(D|S^S©ffi 

(W*fcf, Si, Ge, A 1 &H) ^mt^^/^-t 50 
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£>9, SSK£J«Sft*<:i:tfT**5o S iS 

««7^iJy^/7-(4 Gelest, Inc. 

(Tu I 1 y t own, PA) H<D=fc 0 £\ £<<DfSTC 
SttfrgA?'?**. 4:D»$L<{4, 
-i:bT(4, **7*'J *;l/HJX- (hU 

*^I/S/d*j/) y^y, 7 0;UHJx (hU^/us/ 
D*y) y^y, 7U/I>MM h^i/>^y, £-Jlb 

yy^y, \£-Jl (3, 3, 3-hU7;I/*n7ne 
;b) •>7f^>'7y, tTx/I/ b U 7 x/ + yy 7 y, If 
x;l/ h "Jx^Uy^y, fx;U h 'J 7-fe h + yyvy^r 
Jb^tf 5nSo lfx;l/***fc{4^^7i"j7l/*+>'7 

2, 2' 7ynx'f'y77 c ;bxho;KDci;9^r f g^jo 

[0 0 18] |e|«©^j£T\ te<D»ji%HA\ 

Gelest., I n c. i£©«fc 5ft!5$B£tifr6i9£W 
(;:A^PltgT?S?.o ffllAtf, »ig^t/v-fcbT(4, 
7 'J ;b h U x^;l/'7 1- ;l/ v y , 7 U Jl b V * =f-)W)^ 
y, /^7^U;l'*+>'Mix^;uy7Uvy, rh^7 
'J y , tT h U xf-;U7;^ yll^^if S C 

fc^-pfTSo »jg^7^5x7Atl«fcKISWlcA^"I 

[0019] 5?.tc, Mil^Wx-y^yytx^feJ;^ 

ttigijffl<o7uy K^nfcftST&scfc^T'tSo e>J 

tiilS^^f^WIS^ 'J v- i: 7 US' K S ft* c fc T* 

if\ p-^^/i/yu-bx^^+^y^cfc^^yj-tx* 
t^-9-y ; x#+i/7D^+^7ne;U*iSp-> ? ^^ 
;uyn++)-y ; ^^/i/ya+^yt-yVf-^yn+Hty 
©*;Uif7-/I/t^1i3^>j v- ; y*^f-^-yD+-9-y 

a'y 7 / -;u*ss p - yv y a *^yi$mi h ft 
*o M^t,^JA' i fSffl^ft*i:i:tT-?i.„ m*.l£. 7 
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/U5-tf2»s-'7>*S'F tfX (xf-/!/7-bF7b-f 

-JWMfjT-tt, S h i p 1 e yOfcSftifSS 8 5 
1 7 3 0 ^*«fc IfflWtHtlWJBHiifBSB 8 13 1 1 4 A 2 
^(CMI^SttTVSo 1 9 3 nm(DUv i X FBMMlC 
WLT»a47x-n/d*rsJ?UT-jB«, Shipley 

C omp a n ytcfgjg^nrc, 19 9 8^9^150 10 
K&gS$n<&Jl*Tfc3*H&IftBEii!0 9/1 5 3 5 

;M^7^U U- F <Dtt£- 5 n/c 2Sfr p> *n^ti 
<D€7l/Ittf 3 0:3 8:3 2T'&£k $?$ H/\K«B6jJ: 

[0 0 2 0] #fP£<D£«K±^- Fv**fflfi&ft<E># 

{iKJnAT, CttfT'Z So 0!l*Jf, * 

^Bfl^ffliS^tDlUflgli^v^y F ; fc*-f ^ n 20 

[0 0 2 I ] df S L < li\ fi&Stifc, *P?W©S»E6 

±m- f v x ^ m^^mm & itit * v 

feift3, 4, 5, 6, 7£/c(±8 J &;WS-- try F<D» 
T\ 1 W±<D*^Wx-y^>yi4iS»^WT§o .to 

g^T, '>*<ttWl 0, 1 2, 1 5, Sfcli2 0 

vX7ffl$4^J^t LTte, EftB&±5S&Hfc<fctfllR 
tit cDBx -v ^ > ytt7C3R*^ty«9IB * It it * "J Jv-jS 

X4:SB«S«J : fe«fctfiS*S*+ 'J7W6n5. Lfr 

# U v-ttOfi^ (tW*tf. ^ 5 0 0 «fc 0 'hSl^SH 1 40 

[0 0 2 2] *fSH<DKS*l»±M-FvX*»BJffft0ttf 

ff, Wl. OOOHftl, 0 0 0. 0 0 0 F V©M 
ffi^^fi (Mw) T'WCtm^, *fgBflOffl 
jStoWKWW ±5€&afc J: O'M fgtf)If x y =f- y rmSi 

9 5«fi><— ty FcD?IgT-ffiffl^n, J^ft^WlC 

ti, O8iK*+'J7£KK£T<0J«tt) ©ft 50 
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6 0~9 0il^-t>hT$5a 
[0 0 2 3] *8IU3©*«S05»I«±^-Kvx*» 

isnsctm, ±aiosh i P 1 ey©#Bt$tt 

$585173 O^lCBB^^nS, yUa^'J^ (g I 
y c o u r i I ) £Mftk 7^U*>*>7^5 F 

ttjb^jSHWfcA^RlffiS:, KSMPowd e r 1 i 
nk 1 1 7 4 h + i'y^Wty'Jnf'J;!/© 

ARCSB«»l%#€y. flU<D7 5>^-X(D2g1® 

8'K ^tc. Cyme I 300, 3 01. 3 0 3, 3 5 
0<D<£?&, TtVJjyisTI-z. FttKi-aT, iSn D a£, 
Cyme 1 i: UTHBISftS;*^ >-^A7^fk 
FfiHIJitft & S C T * 5o 7^>JA>'>7-t5 
FttlCioT, Bet tie 6 0, 6 5 fcj;t>*8 0 £ 

LT%mznzmm®mis&xf7 * u *^>7ts f*± 

fCcfcoTCymel 1 1 2 3 J5<fct>" 1 1 2 5 CDiSp a p£ 
T-|6^$n§^yy , ^"7^ = >1HflgOJ:9^, 
7^-^y^-X<DjS)3ife e );t>*m^-X<D^)lt»®-e 

[0 0 2 4] *«WOSB«ffiE»l»±^- F^X^fflfiSt 

«i{±, iffSKti, s»te±>N-Kvx^«ae^®{t: 

1 5 |J'J©5g^gi] ORJt&WIt L/, t fc »± ffijffi-T 5 A 
«fflf|i5o ifSKtt, Kf£*a«Ji:LTtt, SiSSfg 

$ns 0 f?ij^ti', ^yy-ry f^u-f, ^fp^>-^' 

F) , teJ;O*ffi<DW1^X;l/*;yK<07;U+^xxr;l'O 

»* L^mmft£.ffl&. King Industrie 
sA^AfttSNacure 5 2 2 5 T'feSo ffitt 

fflB^ffiti^-z^-a- F $n?>7 * F U->'X FSSfiSttl 

[0025] &f££smi&<, K^*«woae 

«ttfil*B6±^- Fvx^ffl^lcSS^^ns C i: 
WRS±^-Fvx^iSfifi)t^TfeoT, fflfiJc^OffiffltOHU 

m X «*, F ^x > x yffife J: t>"X;U^ >^<D J; r> % 
*>l*ymm, F U 7 U v57i/y F (t r i f 1 i c 
acid), $fcttCft&fcH©iB£«JftW6ft 
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So 

[0026] ytvwJTsVmsmtoy^m 

Sfett»©y-X€r*HWfcWL*v^ (0J*Ji\ tin 
*fctt2Sfi%*«) , Sfett^tWU^, 10 
[0 0 2 7] 01 OIS2*Htf#!H-r*fc, J5l=tK± 

L-T»£ U\, WtSfctt3B«*ftttS»Rf±^- Fv 

ftt MAtf, «t|2 0 0°CT£j 10-3 0#H, 

[00 2 8] *f§B^CDSWIWllifflJStl«»S L < tt, 1 
W±©jtt»R£»J (PAG) *ni**-^-3 20 

(notching) f TzXtl v =r 4 y f (foot i 
%m±>^- KVX *fflj«fl9© PAG tt^tiSJSO^ff fC 30 

%K^-r*<t^t*n* 0 it, »s u^paghu &j 

1 4 0°C$fc& 1 5 0°C~ 1 9 0°C<DfifiT\ 5»~3 
0#£fctt*nW±©B*lifllM8LTfc, ISKtoKSPIIItS 

SfOi^jPAGficttffCifflli, Shipley 
Company KWti&Ztltz. Pavelchek^ 

tccfcs, 1 997^2^6 aicHns?nfc*H«rSfa«i 

fi^lgO 8/7 9 7 7 4 1 ^fcitfftfcB^BiiMftlT 40 
4i«, WfflWffi 10-618 4 5^(C|Jf)^?nTl/>5o 

51 & P A G Ji7 * F Ui/X HP AG ©J.]*T©iei£T*B.HB4 

(4-terl-7'f;l/7i-;l') 3-h*x7A^-7 
I, l-W (p-^DD7i^W -2, 2, 2-h 
«58£SI*W&n*. 50 
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[0 0 2 9] *«W©g»|»±M- KVX^»I1 
/S-a- h£ftS7* F U7*X FB SrfDtrsotc 

x*;/£-;WFttfr&A¥T*tS»&S i 1 we t 
7 60 4©¥ii8iJ©cfc9&Sffi¥m8'k Sfctt3Mtt 
A^X^TtSlfffiffittSJF C 4 3 0*>W5>nSo 
SLt^WSS1±SiJ{±@^0. 2-1. 5 

So 

[0030] xt:>^>jifflicjg-rs, ffitMSHttsst 

flRtf, x^;l/7*7r-F ; z-^F + fx^;!/ 
x— f;U (i/'Tv-fZO , xf-i/y^'ija-M/^f 
;Ux— r;k feitf/o tf a-tlt; ^ ^/Ux 
-f ;l/<o J: 5 4^ 'J ;W) i«±;^ h*-> 
7£7-/k ih+->^y-/K *h*S/7*n/V- 
;W5«fct/x h*i/7p; V-;UD«fc 9 &x— 77H3J;lf 
t Fa+i/SP»OPi>3*S-r*}S!« : ^f;I/tny;l/7 
7-tr-r-F, xfjl/tn 7/1/77-bx- F* 7d^U> 
y U n-;U^e/ ^ ^;l/X— r;U7-trx- F, 77p tf U 

7x;U ; *5<fca*2®Sxx-f;u, ^oifi/y*-**- 
F. :|3£tf#7v-7^P7* F7£tti;4&i:-f Sffi© 

So WLT, K3*ffi±/N-Kvx*ffljK«M)HJB#£« 
tt> g«R5±M-Kvx^ffl^©^*«©^0. 5- 
2 oil^- fcyKE>«HT?&ftU »SL<(i, Hff* 

#£»iiajsft©i8S«©*?i 2 - i omm^— tyb<o 
seHT-sft-rso 

[0 0 3 1] 0 1 <DIg3lC<feSh, 7* F 

7Mill 6^K«A-F7X^il 4©±tC7 
7^-Y^nSo «1 4©affltl8LTtt, U->*XHi, 

« C 46 f: -T S fil^ * 7 * F U '77 f- ffla«|6<*«W©S 

*^<DAR Ci:ttlC ffiffl-TS/ci6 tD7^- Fb7XF 

3t»££ffHfc£«l*£tfo fiF S L < fi> 7 * F F 

U-77 FffljS«ifc7/U*';7Kt «fcSS«RT(l6tt*4^. 
So ttlTC, *i»fl©filfl»±lil«fci:«K:«ffl^«fc 
i6cDf#(C» S U^7* h U77 Ffi^'7Si5«tD*^**S 
Oft*««SU'7X FT'feSo £< «{fc¥«9fig!U^X 
hffi^AV M*tf, *ffl^I i F^4 9 6 8 5 8 1 ^;^ 
4883740*f;S4810613*§;i544916 
2 8#*3«J:l/^5 4 9 2 7 9 3^tBfi^nT*5t», C 
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^wss?* h ui/x hit, Km%<km%c>mc7xs 

v-£^frMi^y2-<Dg£tifre>&So ffUtf, 

*SWtc £ fcte^c n * V -?-<D#7x 7 -;H4#<4 
CT>±.\zri^m.l"<^)i'& (acid labile g 
roups) £WfS 0 ftlctf£L^-3*°V^-;U> 

-So 

[0 0 3 2] 
[ftl] 




c = o 
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[0 0 3 3] S*. a#i)-?—£mcid^T, CFo+ 

r • » i 1 8ffl<o^JH^> ct oftswicti i ~m 
6-8 fflcD^s^ sb&£ rzitimWi<D7>i* 

A-T&So t e r t -7*57kWfLT$?3: L-^R' «T 

fe5o R ' Sti, tfiRtf, Apyy OfttcF, c l £fc 

(iBr) , C,-» 7AO*->, Cz-» 7;l^-;I/& 
1 W±tJ;oTffi.«lcH^?n§ci:A ,! Tt§o * 
(4 x 43 J: tf y (i a # y T'^iJWt^ST'fe Set 

#T-£ * . * ©«fc 3 # y v - figg JBiff S n* C 
ttfT-tS, $Jx.tf, ±aoS<7)fflfll<OfcAti:» If— /I/ 30 

U - 7 7£;U£fT-TTli££ nS C t tfT't So B$x 
X-r^gftfh rafe^7f U U-r-#ffi<0, R' -O- 

c (=0 -®wmm<D&i"{ e;b»tuTii#, $ 

«^nSW»r^§{tST-feS9o ff£L-<ti, 3*'J7 
8000 HQ 50000, it)ilf$L<lil>l 1 5 

0 0 0-1^3 0 0 0 0«Mw5:tU IK) 3 WT^'FS 
J;i3!!fSL<ti^2WTW»?fi^ ; Sr : &-rSo 40 

#7x7-;M4«, 0>Rtf, t-7f;l/7^>JU-h 
c -7f7U^77'J b-rOJ;?&7;l/*/l/7 

* -9- 7 - Mt&®)<D J: 5 & tr - /UfiiH Ste^to t © 3 # 

LT&fflSftSCfctfT-tSo *©ttft3#'Jv-tt, 

^<d«*7 y -7 fcii<ft©&»i©2rffi-e» 

JB^nSCl t&T't, igWC ^8 0 0 0-1^15 0 0 0 

0 <DM w *5 <t IS® 3 lilTOtf^fi «f S Tfe S 

3. 9JO. »*U^t¥«MBjK^S!«Hfii:UTtt, Si 50 
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n t a fcOJKBItWFS 5258257*t;Thacke 
r a y £©#H«ffF£5 7 0 0 6 2 4^; *5<fcO*B a r 
clay c,©7R®qf§fg*5 8 612 31 ^£B8^£ftT 

l^So 

[0 0 3 4] *%BflO)SMK±»fi!c^t«tc^fflfS© 
t»SU^^iSU^hfflJ«14H4s ^cURf St, 

ricftJSAt/f-OffifflttRfflWff^BB^aiSO 16 4 2 4 
8#*3«tt;^0 2 3 2 9 7 2#^f)0*{CT a c k e r a 
y P>0*a#It5 1 2 8 2 3 2 *f KISI^ftT^So <§} 
flg/W>'^-fK^i:LT^ffl-rSOtC»*LV>7x7- 
;HxJsJIIMt LT«, 7#v 7 ^fecfca*±a5t0=t 9 fctf'J 

(if-ji/7i/-;i/) gtfwen§ 0 ff$L^aB«sij 

tLTti, 7 v5>^ty7 5 7^-X(DtlM, 7"yn 
7 y /!/, ^yV77-f 2 >^-X<Q^W*5«fctfJK^- 

? Wt'ifc 9 , 0>J*J±\ 7-757milti77 U A7-77 
KtbfrfciSflfcCyme 1 3 00, 3 01^1/ 

3 o 3ttTiE-/e^nT^s 0 ^yn7y;i/taiitt77 

U^yS/T^S Kttfr&iSflfcC yme 1 117 0, 
117 1,117 2, P o wd e r 1 i n k 1174 
t L-TfSjS^nTfct), RSR^-XOttflgtiSffl* B e 
e t 1 e 6 0, 6 5*JJ:?>*8 0 t LTiSTB^tlTfc 0 , 
2 5}.:, ^y^TtSySlMp^Cyme 1 1 
1 2 3fc«fctfl 1 2 5 t LTRS^^nTV^So 
[0 0 3 5] *«^<DSS*I»±m- KvX^fflfig%t« 

(i, *|:±#)M 44 42 197^,^1 6 0 3 10 1 
fccfcy'^4 6 2 4 9 1 2^lcP^$nS<fc9**-7A 
tg (**lF,OiiKOl3«tt*WIIH*(0-aJfc LT^HgS 
nS) ; J3itf» Thackeray &CD*HltfF^5 

12 8 2 3 2^fcfc;tSJ;9^Muy7fb) , crStt{b-& 

r-i/U-h, t-7"^7i-/l/ 7yU7r-(p-h 
ynyx;i/*-;W*-» -7-bx-bfcd;0 ; t -7*^ 
;b 7;U7r- (p- h;l/x>7.;l/3h-;U^*>') -7 
tf- r-=&$tf> S?a*X;l/Jh*- r- P A G <DBfl^<Dfc 
J. of Photopolymer Scie 
nee and Technology, 4 (3) :3 
37-340 (1991) df S H/^^sh*- 

FPAGliS i n t a SO^B^WS 5 3 4 4 7 4 2 # 
ttlS^^nT^So *B^ff»5 8 7 9 8 5 6fO* 
7i*6CQiU fcJcD-'I IO*77;U7;U^^--hPAG 
fc , *fSWOS»l»±tfll«ft t «t ffiffl * n S U -77. h 
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aim ¥f\c*%w<Dit¥i%mm®micm u^jtg&a 

[0 0 3 6] m \<DXm3lCt5^T&, ±j£<D<fc7&b 

bm i 6 oafflsfe, 7 * h u~>*x hMne«A§yw 

•y 1 7 'J - 1 * 5 $ -tfSKtf M& S ft 5 0 

li, *RWtARC«i:7* FU^XMtCIWig 

[0 0 3 7] &i^T, us?x h»tt4iS]©fiJ£T, 7X 
**iiLTSttiS»«-PiB»®dt?nSo Bftx*;!/*' 10 
-tt U£/*X h ->Xxi*cDftiS14$#ftWi^cffitt{t 

i^^-ttiSWEii, ajtt^SfcJSUT, i^3~3 

0 0m J /cm' CDtBHT'fcSo fl7u£ft/c 1^->*X hJS 
fix p/T^tDtl^-tlilS^tco^-^teAHtsn, ttfflJi 

8»tt7* r-l^XHi, ftSttfCtt* i£T-{£)t£ft 

U IKcDft^tstfi^U^XMi, &T{£it£ft£ 
x'Xn r 9i/ay (deprotect ion) StG^ 

«fct)^WfcttlKl5 0°C~ 1 6 OfiWMBOiaK 

«nsci:^-pf?, ffij^tf, 1 -»kb« (3 6 5 n 

m) « fY-^UV, HtC2 4 8 nm, 200nmJ;t) 
5®V1 9 3 nmfciU" 1 5 7 nnKDcfc^&i&ft, e-fc? 
-A, EUV, ^yyp->*i^->3 V'JVy77-f- 30 
(ion projection lithograp 
hy, I P L) &5tftCX-«H3J:tfflS©2 0 nmiO 

[0 0 3 8] UvX hSfc}g«>W&3i£ftfciaK 0 1 £D 
Xr«y7*4tc*3l/''T, U>*X h #51{££ft£ (/f&fc> 

£ft, */fSU^Xh©Jg^Ktt» BftSftT^ft^fc 
SftSi-Mc, E3tKit/N-Kvx*Jl 1 4±KUS?X 

[0 0 3 9] Ig5fc*5Vvni, KStK±>v-K-*** 
Hi 4tf« .hlcteH-r^b^'X h b'J-7i'p<-v ! 1 
6 1 ^ffMI-ScDlcffli^nfcX^X^hg&^X^X 

*Mti, 7y££fctiJ^^-xcD7 , 7X^OJ:7&M 50 
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□ yy^-XtDX^X^T-x-y^y^ft, El 1 tOIfi 
SK^SftSJ.SfC, ±(C{afi-r?>Uv ; Xr-bU-7-l' 

*—>*i 6' t-a-rs, k§4gs±/n-kvx^hi- 

7^->M 4' *ffi«-r«Cfc*^S*o «f»C» S i 
*£tr5atB6±>N- Fvx^Jlfcx-yf-y^f ScDlcJff 
F 3 <D#X7a-(c43l^TffM£ft ; 5X 
vXvT'fctK »SU<ttHSWK:ll*«:^*4v^ (3 
3:/-c«5 ; E7l'%«fc(5'>£^) k<D7J-&2>o tgH^-XcD 
X^XvX'yf-y^JlilfKA I Sr^tyEWESltM- F 
V X * Jf % X -y f- y f "T 3 & CD T -5 o 
[0 0 4 0] ?-CDf£< 0 1 cDIg6lC7r;£ft3c},7^ 
TKffllB-rSR«ft« 1 2t\ «Afcf, g?lt^-XCD7° 
7XvlCcfcoTX-y^y-7*5n, X-7XvtiUi/X r-U 

u-7-y^-->*i 6' 43<tav^->^$nfcsmK 

tmi 4' it, iSCJ:^, Si 4' 
[0 0 4 1 ] aftWfcH^ftfciltt 1 OCDg 

SftfcflSSW:, M. 7;U5x7A, ^yyxfytK 

MitZtl. 01<DIg7KH^?n5<fc-5aiel8ShU- 
7f ftlixl/^ h WM^-n^.^ h;W7 1 9£ 
IWlLctft'tSo /W7Sft«hU-^l 9ZB 

cD-g|5i: LT#Ba*n«o ^cDllMW&flJiWifi^ 
^j^TStcDTfeSo 
[0 0 4 2] USS^J 1 

15. 0 0^A<D9-T>h-5-by^^;l/^^T^'J 
U— 5. 6 1 y-'7Ac02-t:KD*->xf;M^7 
?VU-k fc«tflf r 2 6. 3 3^7AcD3 Ch'JX ( h 

-hif3 2 O^AOf !>7tKn77>'lC^Sn 

ft, 4 5°CtCto^?ft7c 0 ^V>T% 0. 4 7 5^7A« 
S^Mft&ffJ, 2, 2' rVex^VX^^xFU/UA^ 

oTiHiiR^ft, *«ae«sftfc. W(i8 4%t^ 

2, OOOT'feofco 

[0043] mmm 2 

*fSBBOffifi5c%CDlS©fc J; t>«ffl 0 

*%B^cDA R C/m- Fvx^fittii, ±jEOH«S0IJ 
IC^'fll^UV- (lO^W , Powder 
link 1 1 7 4 y »J a 7 0 ;U?gfilS"l ( 1 . 5 9=7 

h) , ><7-h;H^Wy« (0. 2 7?L.) 
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%©E^i4i4: , r*i:4:fc:J:oT»l«sn^o WARC 

B) co±icxtfy3-h^n, R«*n, n i o o nm 

153 0 0 nm<QJP£<OJf;£flMU U^X FB« 
2 4 8 nm<Ofa&<0/W-ytt\.1%ftrd&MWVmyt£ 

Btt7«yJS^7XvT^^-y#ttSn, TB 
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[an 01 L^m«**-rsi 

i o a» 
1 2 s§m» 

1 2' mm&uv-y-ft-i? 

14 WaE#ffi±M-Fvx*fflj«tt©«flW 

1 4' Wffl5»l»±/N-Kvx^UU-7-r^-i? 

1 6 7* Fb^XhSHJS 

16' l/->"XH/iJ-7^^->" 

1 9 /W7Sfc(ihU-X 
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